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[005 1] 07(f) K*cf G aN 

«16<^(S«B««b±(CMOCVDSS:fflV^ WS2 
AimcOTyH-rGaNJil 7, 1 OOAcOnSG 
aNJ118fcJIB»WW*. SfeKiOnfiGaNil 

8±k, y-h«fti9. y-xtsi2 0, Hwy« 

S 2 1 * *ft/HiWt* - k t ± 0 ¥91* h 9 y ^ 

[0052] *%ttff>xmfc i h^mwmmt. nmn 
[ o o 5 3 ] ^at^KBtcisttsfla^* 

gtglW±¥®kl3t¥ffi£W£^tftH:J:<:> & 

k*. &n<m&x'i*m&nxm&M®i%M t h 

[0054] (HS&0JE8S5 ) 0814. #*0i«aUlW> 
^®5tefctt&¥&f^atf>»fH0-e&S. 

X. A^nlGaN (0. 0. 0. 1 ) Wfclfrh 

ffijs&ti. omizitmLKo (o. o. o. i)®<?>}£ 

HtaM^O^ffi<7)j*ISk0^i-ftO^:# £#9 OS 
Ja±k**i5fc»S££*»U ^iKfS5^m« 
niGaNi2*«««$ntV^. n^GaNg 
2±£. J?§0. 5^mi0nSA 1 GaN757 h'Jl3 
(Al kGa^ B B B itlil 0 : 90) . J5$0. l/*m 
(OnSGaN^'f H*4 . f§5nm«I nGaNI 
(EfiHi-r. I n kGa^g H B B Jtt45 : 9 5 ) klf $ 5 
nmCOI nGaNI (0Sv£i\ I n k Ga<OS&Jt«4 
15:85) biZXmtf&tltel nGaNiWFJ: 
r>&3>YStt)15, IfSO. 0 5jumOpIGaN3t^ 
K16.J?$0. 0 5^mW^lWplA 1 GaN?7 



yHJB7 (Al kGaCO&fiJtlilO : 90) . fe2/z 
&«aE»spJ18<0BI!PSBfi«Ri. 9**^88 

iMRM 5 a a . * . *»»*)■ s vmwm 

it anOpfiAlGaN^^-yHJiVktta^Wffl 

Ji805*mkU"T. GaN, AlGaN^'^ft^ 
A l N, S i0 2 &k'^lfei##:£ffi<' v ti>«J:V\ 
[0055] «8ER«PJ18±Ktt. JI£ 1 ;um<OS(S2<7) 
P lAlGaN^57b'19 ( A 1 k G a ^illiiJtf 4 1 
0:90) ,I$0. ljixm(?)plGaN3y^?M 

[00 56] Sfcfc. fflRlfcttnlWSl 1. pIG 
aNay^^MloWipItffil 2^iifhK l ) 
tftf^ft-CfcO. nffl«ffl ltpISil 2kc0St= 
®E£epJni-S£k£«fc9 I nGaNiftFi^^S 

[0057] ^mMcomm^i^r^mwmwii. ±¥ 

EO&iULk SUSB^^BO^iH k <?)%-fft CD** £ # 
9 0 KULk k * 5 i a 6 Dflfl«3t*^*S 

£*UC#V*. nIGaNI2 fcfcMfffKKatfitttW^ 
*v^^*&«^a»ffl«b35iqBjR5<i-CV^. 

nlGaNi2ltMMIt^nlAlGaN? 
7>yb')13. nIGaN*#^l4,^InGa 
N»^#F«k0 3 5:SS5ttiS5^13{t^naGaN«2^) 

4. d<I"C. Sg»«^5a(i:. I nGaNif#pJ:D 
*iSHt«5<0flM^Bffl«bt=»J«Sii-C^4fc«>. «B 

iw»«5a«tiw«^:Paa{i^*v\ ^ntcio. 

[0058] =5r*5. iWttttfRW5ali. InGaNl 
i 0 ^4^14)1 5 £ k* ? 

[ o o 5 9 ] a*:, sis i nmmizmwitoKw&w&i 
i k #T'* . ffis i uzmmmzm&fti'-vm+zm 

Ldk^'t'^^. 

[ 0 0 6 0 ] Wfc 1 <7)Wfi®-t L-T14. SdrA^ttii^) 
( 1 . 1, 1 ) ®. (-1. 1 - 1 > BB* -1> 
Dffi. (-1, -1, DIB, (1.1. "1)1. 
(-1. 1. -Dffl. (D - 1- -DIB. (~ 
1 - l . - 1 ) H. fcft v^iA*B*#3l*<0 ( 0 . 

o. o. l)®. (o, o. o, -DmKzzmsiX' 

[006 1] ^MO^^fcttl)^*^©^^^ 
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t£&sSL%<r>1imb UCIi. MOCVDS. M 
BEj£. HVPE^ £tcitZtLL><?>JjmZ&*-&*>-£ 

[0062] 2f=^Jfe^J^® i5 *t -5. ^«f*:^MtC^> V 

o o mmtxh^mn^ vmmfis.oi.mi 3 ?**-? 2 
[00633 (^kso^® 6 ) mz^ ^m<r>mm<m 

[0 0 64] *-$\ 09 (a) tcSfiol:. t7T^f 

T (0, 0, 0, 1) a0g-cttj*siifc««i-tfc. M 

OCVD&SrfflV^ ifijglfett 1 0 0 O'CT'JJS 5 ;u m<7) 
Al N«14*»|j«-&. A 1 A 1 N 

k-f 7 tA 7 fc^tt^saROSSv^fcJ: Df&fe-f&tS^ 
Pfia##£LT^6. 

[00 6 5] 129 (b ) fc^J: 3 A 1 NJB 

lAnmmizWfclcry (0. 0. 0. 1 ) B^JfelRi:* 
-r«<9*#3*<9 0JgfcUik&£ * d<r8Blfe*1-*Da 
dlfiBt 1 4 a SriSttl. . ^<0QflMi 1 4 a^ffiti 1 
Ojunu Cig5c0±ffiC0i|@{i2//m. ^StiSyumT'fc 
6. ifc. d*)IHiQifitS£14 afcJ:oTiNSffiSiS#l*]£ 
MSnSI^ldlli, <1, 1. -2. 0>T*4. 
[00 6 6] 09 ( c ) IC^-tiotc:. A 1 NJB 
14_hk:MOCVDj££ffl^ JS£ 1 0j«m<0GaNl 
1 5 ZBi&?& . £*>fc % . (^Sif^Pfiti)^:* fa 
tc»frrS<Ik£fcSW%:f"U GaNJil S^ffiCiHx 
&v>. 4*:. SO^DflSP^PfifiA 1 NS1 4c9GDgP_k 
COGaNJBl 50f£?XPfeat±, G a N If 1 5 <7)ttm«0 
Jiff k k ttA 1 NIB 1 4^DflgP+*{C(*]*^Tm^ 
L , 1 SfcOlS^XPfi a tc* k 4 & . G a 

Ni 1 5<Dmmi<z&&i-&fti^rxm3iii. a 1 njb 1 4 

CDW&rp&fti&t . A 1 NJB 1 4^®OAgP4'i*£ftj£ 

[00 67] G a N JB 1 5 c9f£[Bfc?§ o fcf&^^PS a <7) 
^Sr$^(C^'o-t^> 09 (d) K^-ridtC. Ga 
NJB l 5<0fiXPB««bO--?*J#fc:d!i»* t T , # & 5 
tc. GaNJBl 5fcSjS2tf)|$MT'&!>IHi!l*?§3tl 5 a £ 

hh. z<7)tz. (o. o. o, i ) mnm&twCiffi 
itogno&-t£i<7)*£$te9 omv±x'$>&zttfm 

£H\ *LX. 09 (e) (CSV*\fc 3 (C» GaNJBl 
5±tHVPE^l: e fc , 9J¥$2 0//m<7)GaNJll 6 5: 
J£j£-f£. £<7)k£. A 1 NJB 1 4cODflpP-Lt#>&Ga 
N JB 1 6 cOt&^^Pfg a <T> o h » SHifi^OXPlBJiJ*^ 

Pgii. GaNJBl SCOmknWtjtthlZA 1 NJf 1 4 
<^MgP+5fefc[6]a>-5Tm*§U W HS^tS^XPfia 



[00 68] mmz, 09 ( f ) \,Z7Ft£o<,Z. GaN 
JB16c?)ffiXPfS^JSb±tcMOCVDffi$rffl^. «S 2 
jum^r^K-^GaNJBl 7. J|$100A(0nIG 

Si 2 1 * **i<NiRW -5. i k fc i 0 h 9 > 5>* * 
§t^£5SJj^r&. 
[0069] ^SIBS^^fcfcttfc^ttiS**)*** 
3at<0»H*2fcfctt* i l s aW^«kH*'e 

t^k^'bixa. 

[0070] (HSfe«ojB!g7 ) *%W<r)$m<r>m 

[007 1 ] 01 Ofcifcvvc, A^Wr-fT (0. 
0. 0. 1) £ffi.l<V±.(,Z. JS£0. 0 5/xmOAlN 
A-y7rJB2 2. J¥£ 1 . 0^m«0nffiGaNJB2 3. 

1 • 5jumm h 7 A 7'#^)5ggPA£;rt&J?£ 
0. 5/*m<7)i«J&t5lA l,. l Ga, iB NlSS^07^I2 
4fiWfiLZtlX^&. A 1 N^N'-y7rJB2 2. nfGa 

njb 2 3 , mssy n -y ^ jb 2 4 co+wii mm®. 1 

8£7'a y^S2 4^gPAk±l35B^{i. nSAl 0 .i 
Ga 0 . 9 N^77 KJB33WPlftS^TV^. ?7 
«y h'JB3C0±tC(4, JIS0. l/xm<7)niGaN3t^ 
h'JB4. Jf$5nm<?)I n 0 . 0 &G a 0 . 95 NJ1 (0^ 
•f) kJS§ 5 nmOI n 0 . i 5 Ga 0 . 85 NJB (0^rf) 
blz£<Offif&ZtlfcI nGaNifttPJ: 0=SrSvS14Jl 
5.J5S0. 0 5jumOp3JGaN5fc*M HS6. Jf$ 
0. 8jum60pSA 1 o. iGa 0 . 9 N^7-y HJB7. JJ$ 
0. 5/imWplGaNny^^MlO«^t 
V^. nlGaNf23i:pIGaN3y^^b 
J110^±Wi, *-S-y^«fil l*S«kt^l 

misi 2^c«gs^gs-rk, ««A<o±»<^»sttJi5 

[0072] ;*3iJ&<7)j$gk:*svvC{4. 1S7'D7?1 
2 4*^^SPAlCioV»TSIISr : t-t'i>^^> 9J<* 

vm 3 juRft^-rti^Jsas A^fflSffloMt izm tx m 

46^r[6]k^rl). Z<7)tzHb. WtikcDXV&ai>M®AI,z}5^ 
X ltm>1jftlztfLg : U , KWO^'Sr v ^fR« b «S ti 

k* a LA^aJO+ifeWjfi-C-^gS-r SfeAXMO*** 1 * 
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00V. KlMl3 0mWX'feftliijimmMft2tt)iZ. 

[ 0 0 7 3 ] ifc, 2)c||J6^ss(ctj(t4^flsU-if 
^fiT'fct %%S.zfv >v ?M2 4*9 y -v K/l3J:9iA 

1 ffiJSWS^A 1 GaNT'fS&L*:*^ mS57*o>y?Jl 
24^^77 K®3t|5)tS>SV^^7-y K®3«kOi, 
ftl^A lgflj&OA 1 GaNCLtt> vS1±J15:Sjl-f & 

hZ.k h . LS:** £ . *5IM<7)m©02; o 5r 

m2 4v>minm£*) i>m<T% box. mxmzx b ? 
4 r&X'&vmumfxmmtfm&X'Z , jswr«* l 

7t3tSr < X h 7 4 TftfcRfl ta^> h z. t #t-# & 

[ 0 0 7 4 ] . i&m<otemz}$ft&¥mw\s-~ y 

[0 0 7 5] S4>fc, #JfOj£mM£5Uig$-£S. -r^ 
i3*>GaN!23, ?77K13J P I 1 mSKTo-y? 

m2 4 £m&in,£tM nm. ^y-vvmi. ay^^v 

[ 0 0 7 6 ] *HS(|c7)^{Cfe(t^^^^— 9-' 
^g-C'fi. vS14Ji$: I nGaN, ^ixJiW<7)Jl£A 1, 

Ga,.,N (o^x^i ) x-ffif&LKtf. -mz&m* 

B|jA l«Gay I ni-u-v-wN (O^Ugl, O^VS 
1 . 0 gWg 1 ) T'*$ill>gfl;1^t^^#£ffl 

C0077] (^£fcc7tf&ig8 ) HI 1 1 li , ^HJo^Sfi 

ojbjb 8 izm& tmwwfonmmmx'h * . ; 

[ 0 0 7 8 ] H 1 2 (a) i=ijrttSflaS*E 1 litt&O 

GaN (o. o.o.i) s«-c*»k ffitt<7>mm&& 

* { lx 1 0*cm-*cD®mX'mfilz2.X'mLX^&. ts 

M->-'xht;:J:&vj*.? l 3S-|g^ri, (012 
( b ) ) . *$m<?>BWiX'li. 7*M/-/'X hcDiflSr 8 
wnu HHP|ft£ 1 6umft&. BC 1 a /T^iCJt&K 

*y^v j f->yzm^x~?*?<?>mu%t<n?i.zu 

SP«0(@* { 1 7 // m . Jg£ 1 M m<0X h 9 -f rtfOjfJtHW 
SrSUHmtS (812(c)). flg&tf>Ha>\ 7t 
hUa^hO«J:9f*<$rofc«)UL GaN£*£l#-tf 

[0079)7^^13 £Hi*LfcSL C10±(CS^^ 
&?g-f 6 G aN125 Srfifc«-f 4 . ^&(i^(CR8^-r 



AfcT^-TO*;UflW&ib&«G a : N = 1 : 5 5 0 0 
3 U 1000ttGaN^ft 

&. cicoigcT) (o. o. o. i ) m±<r)&g:mmim8f 

2txmX\ 3&fm&L£:Z'U0 (012 (d) ) . feLh^ 
lS£fcJ:9GaNJ12 5*CDXmalZlffilZ£t&r). 

[0080] 7X7 1 3CD*mfc LT(i. #§Ufc 
^1^)7 fbl/i/X bcom. S i O^Au^rfc'?^ 

* . sici4>( :+ v ^- > ^^/x izii^nmcomm 

<DBC 1 3 <7)fl!!. C 1 2 ^S iCl,f, Ig^-^tf^'X 

[0081] {mm<7)mm9 )m\3\±. *%pmm& 
<wm 9 iz&v2>*mi>m&ie>mmmx't> & . 
[oo82] Ga.Nmmiizm8comMcommt^<m 

m<7)1j&X' . 7 // m . POffi^fi^ 1 7 At m . 

a£ 1 mcox h 5 -< 7-«<7)^fi<) : S:^ l tfog^^^fig 

HSriStt^Oi: |1) t*a-C\ GaNl25 (Cflgpcoii^ 
7^m N W&comrfl 1 urn, iS$ 1 /i mOX h 7* 
ttw«»!«!Sr»2^)ailSrjgijW*. ;<9BL GaNf 

«F*JfcJR4 § J: o tz-T h . 3^Uft<o»!B"Ctt , ^ 1 <0S 

m 2 com££wa<vmmijfat l z svm-r t>-?z t x- 
a&rf5z$:izfcx?mm\*ttzw.£ zzuzLtz. mz, 

GaN12 5^±(CGaNil2 6$r. GaN)125i:|SI 
t$tfrX'3VHm8.&t&. 

[0 083] M±<D* oiz. fmmLk&R*m*)&t 
ZkX\ GaNJf2 6(C(4GaN)i2 5tJt^. iO/A 

v ^isxvmmmbtix 

[oo84] (mt&ommi o) hi 4<i. ^m<Dm 
ncomm 1 o izt$v& gnhmmwrnmrnx % h . m 1 4 

[0085] 01 5 (a) (Ct3{tS^ B B H»KliiGaN 

(o. 0. 0. 1 ) mwLX'bt,. isa»ri±(ca 1 

0 . 6 Ga 0 . 5 N®27Sr 1 . 5^m^-TS (Hi 5 
(b) ) . i<J5lSW)«rfi|««*ffi««pfc:fi|gf *t)WT 

bOm->UT)U$--Tyj>kTy*:-T£m^X. Gat 
A 1 t Nc7)^;l^tJi&lt*<Ga :A1 :N=0. 5:0. 
5 : 5 50 0t%Z>£dlzLtz. C<7)t#. A1 0 , 5 G 
a 0 . 5 N«2 7te7 7>y7%t'<?>^tfm< J f L m.X'$> 

ore, m8^M^®fc^<[5itsfEi±-f5ry 

X-y^-VT'tCj:*). A l 0 . 5 Ga 0 . 6 N^27^$2xx 
m0^f|teiM£OJ^£jgj£-f § (il5(c-l), 
HI 5 (c-2) ) . Z\<?>nm±. A l 0 . 5 Ga 0 5 N® 
2 7<7 ) )i$ e k0^<, HaWiGaNieiRliTaLT^ 
i,. A l 0 .5Ga 0 . 5 N^ B 3 H Jl2 7iO±(CA l 0 , 5 Ga,. 5 
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NJI2 8£3 0jumj&g-t£, (015(d)). -TOk 
A l 0 . 5 Ga 0 . 5 N®28tC(i. 0H6tfy$g8 k H3 

[0086] Cflktimi, A 1 ,. 5 Ga,. 5 N12 7tZ 

mfc? h &m<om § £ 1 /z m t •? & pmi&± < rnwjj 

ifeT. Al,. 9 Ga 0 . 9 NJ|28£:3O/*mf£&l,*: (H 
^i-f) . SH^^OSHcoj^tiA 1 

0 . 5 Ga 0 . 5 N®2 7T'^oT. G a NSK 1 {SUffi LX 
Ir^firV^ -I?)k#, A l 0 . 5 Gao.5N«2 8coaStC 
ti, A l 0 .»Ga 0 . 5 NH2 8#3Ojbimi:J»ftf;#>fc:, 
GaNfcAl,. B Ga 0 . 5 N«»^5aBai(cJ:»)*tJt^ 

too87] uujmajm 1 o-c^l^j: a &g 

S-A 1 0 .sGa 0 .sN*2 7£jH;tTJ8&£'*-*£fcT , ?5 
•y^j& t *t*<*4. &H£A l 0 . 5 Gao. 5 Nl2 7£ 
JHiTJBWLfc«**W«lfciK*k. Hi 5 (e ) (c 

83$Wfc5*f\fc3fc:. A 1 o. 8 Ga 0 . 5 NJ§ 2 7tGaN 
WElOl&T'W&fcL A 1 0- 5 G a 0 . 5 NJB2 7 
ttfcUfcikT. A 1 ) . 5 Ga ) . 5 N12 7ftT®;mZtl 
TV^S. A l 0 .5Ga,. 5 Nl27i:Al 0 .5Ga 

0.5NI2 8<7tfmX'ltt&Hmii LT t iftatCtt L , 
GaNlfUA 1 0. 5 Ga 0 . 5 NJ12 8<7)^ffiTlS^<7) 
^S^^tT^I,. £*>J:3fc, ggHlo.sGa 
0 .BN*2 7*JBiT»J<W-*ikT. GaNgklk 
Al|. B Ga 0 . 6 N«2 8O«ff«ia«4«|d**l, ?7 

J:o&*#-XA*>£>, 3MaSw»JBwfflRHcGaN 
£ffl^¥^flcjI2 7. 2 8tA 1 0 . 5 G a 0 . 8 N£ffl^£ 
J2W»Ct>, A 1 G a NJB2 7 k A 1 G a N/12 8<7)M 

[0088] (Hife^JS 1 l ) OT, *SMB<^Eit<0 

flsni ltc^v^riii 6k hi 7£m^xmyft2>. 

[0089] tSJHSK 1 k LT, 4«ttJfcBftvra.<> 1 
xi0 8 cm^GaNteMt> Al 0 , 5 Ga 0 . 5 Ng 
B B B S«L A 1 N«SfifflR£fflV\ ¥3*flc*2 5i: LT, 
GaN, A 1 0- 5 G a 0- 5 N > A 1 N£ffl^T, f^TW 

7 0 o-c*>4» 110 oxia-cs&ffcs-fcfc. 
[0090] ^ti^m^hitiz^x t , 

2 5<^j£i|^#9 0 0 , C£j@,i&k[ll 6 ( a ) 
( c ) £9? J: 0 iZ. fm^mizmib&tiXX^K k 

0 O-CiaTT'Ji. il7 (a)H(c) fcjjrfj: 3£ 

1 Gamz£*)ffii&ztifzmm.i±i,z&g;Z&&.LAi 

G aNizJ; 9ff5l£$*t*;¥3$#;/f 2 5 



^Kfi, A lGaNJf2 5?)J&l|i&gkLT9 0 0'C£ 

[0091] mmcomm 1 2 ) *mi<7>mm 
cm«Si 2t;ov^Tiai 8$rffl^rtJiBjf 

[009211^1(4, SUS-W-r-S^^r^TSfiRT 
^JfeO^-C'ti, •9-7r-fTSSl«i^ffi*i2 
' *fi£ft*: (0, 0, 0, 1 ) X'h&VyrJ T5r, * 
S#X&k'Ojl7cS?Bm4>T-l 3 0 0'CT'l 0B$t80lg& 

■t&ztx'imth. zeo£oi,ztmthztx\ 
r -i TmbmmtnwL^x-y-nm'btcx r -y -rim 

[0093]^ftl29{iA 1 u Ga,.jNm. 
^#il2 9?)J&R&jg£ 3 5 0°C*^ 10 0 O'C^T' 
^-ffcS-tttrk Mfflft^4 0 0°C*)HT(4A 1 
o. 5 Ga 0 , 5 NIMIL^o)t. 9 0 O'CSr^*. 

^«aKT'(4, Al 0 , 5 Ga 0 , 5 Nliat^->TLiK 

«ag(44 o o*cuu:9 o o-curFk-ts. 

[0094] ¥S£#:JI 2 9 (4 9 0 0TCJ2lT«>JMISUrc 
*4<0"C. HSfcOJPSl lOHl 7tC^L7t<to^, X 

X\ ¥^fW!2 9£j&K$-£fcf&l=, Al 0 . 5 Ga 0 . 5 N 
« 2 5 $r 9 0 O-CJJJLh^iaST'^ft-rS i t X\ KMtf 

mm vm:mmm^tih . 

[ 0 0 9 5 ] *^JSO^®T'{i^(iji7E#fflm 

x y+yrwvyjmzm^x&tftLxtmMX'b*) . x 

lt^BRrCtt¥«fMi 2 9 *J «t V^aWMi 2 5k LT A 
1 o. 5 G a o . 6 N £fflV vc V vg> 2 9k ¥#fls 

^2 5<7)ffl^i5-ittCO^-C, GaN^A 1 N^>fte(7)ffl 
fi£<7) A 1 G a Ncom^h^m V t H«c0^**f§ 

^Mk^fL(f«l:<, »*L<(40. 0 0 5 ;</ n-aXL&ft. 
tf^V^. *HlftO»JB"r«Al 0 . 8 Ga 0 . 8 NJl2 
5 liXf y T^KJC^rS ^«#:^S^k'T'¥ffl^a 
«#iBS$r*&M: A U. 5 Ga 0 . 5 N^^Jl 2 5 
S^rk'^&tcJ: OTffl-fk-rs^rk'ffitf 

[0096] (mmomm 1 3 > -prt, *$&ncomm 
nmm 1 3 (cov ^xmw-t h . 

[0097] tSAS«l& LT, &H£WTS6H-S 
iC(0, 0, 0, 1), Si (1, 1, 1), G a A 

s ( 1 . 1 . 1 ) zm\^tm\mm<mm \ 2t±< 

fflmizLXA lo. 5 Ga 0 , 5 N^l29iA l 0 . 5 Ga 

0. sN«rdlflB2 5^WS<Jy£*L7t:. SiC s S 

1, GaAs{i^fitc-C?).?>tfO-C, I©5c)i7M7 

[0098] ¥3*#JI 2 90^iag5: 3 5 0'Cj5>4> 1 
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0 0 0'C2.X'$£itZitfci:Z*>. U-ftKnWBL^^X 
fcJfcftiMW^ 0 0*C*SfC(iA 1 0 . 5 G a 0 . 5 NtiJ&K 
■ff. 9 0 0*C$rj@^SSJK"C{i— «=5rA l 0 . 5 Ga 0 . 5 
N«JMl3W»4>*i ! 0r* 1 -'fc. *W*MI2 90JR 

£iSJ£ti4 0 0«CfeLh9 0 OOTFk"^. 
[0099] *m#m 2 9 ti 9 0 O'CWTOjfcK&JgT 

m29Z$MZttmz. A l 0 . 5 Ga 0 . 6 Nji2 5S:9 

o o'ciiLh^as-c^-r^ <r k t\ xp«* 4 ®ft t<sx 

[ 0 1 0 0 ] SIR 1 ^Efirffifcovvctt, #lHSfe 
^IScO«£1#5£<OB:fr{a£ffl^l>k, »s^>ai*#t 
S^f^B^^S-iirSc: k tfX't &<VX1&& U^, 

S i C COtk&ffimiZH^X i>. 6 H - S i C t> „ 
4H-S i C*5>3C-Si C^K flfetfO^lf jaSr^-f"^ 
S iCtcovvCfcH^tt***»4>ft4. Srfc, 

«jBJB"Ctt^mw*f« 2 9*3 j; tfitmftm 2 5 1 1 x a 1 

0 . 6 Ga,. 8 N*fflVvt\,v6# % ¥3£tt«2 9k¥#ttJl 
2 5^>a*-&*>*k l/C, G aN^A 1 N^c^fflJ&O 

a i Ga.Nim^xi>mmco^mm^tih. 
[oioi] mmcomm 1 4 > ore, *«w<o»tt 

[0102] h»<?5»jb8 t l-c . -xn&tn 

GaN (0. 0. 0, 1) mWL±.lZXh747W?>mM 

[0 103] Z<D±.lz®MZW8S.'thA lo.2Gao.3N 
JS 2 5#6,umj&K-t.&. Al 0>!! Ga 0 . 8 Nl25^ 
*Of8L UmizS i&3WiSe$>l>Wi:Mg$>l>Vili 
Zn&-£tfflCB£#***C:k^ Al u Ga M Ni 

2 5 4> izTpmt zmxLtz. &gM0&mx'\i . 

tfJgmkLTWm. t/^v (S iH 4 ) . -feU 
y-fbfcijl ( H 2 S e ) „ ^istuLVfV^-)^? 

( (C 5 H 5 ) 2 Mg) . ( (C 

H 3 ) 2 Zn) SrffluS. 

[0104] Al 0 .»Ga 0 . 8 NJB2 5 4'*WRK*«*k 

ft^^iTOHWU** lxiO ! 'cm-3J:WI<t 
& k , SSLbOfHHtcR 1 0 0 n m^—f-enmihtm. 

X \ ^S|«tj||Krift:fflv^fflR<oBBe*ffikL-Ctt. 
TtffilffKlx 1 0 21 c m-ajaTk"*"**®****. 
[0105]***, ^W^^-^tflSiRti^lJfi^ffi-C 

ttO»«W)S itf>flfcfc, Ge^cOfflKOIV^TC^SrfflV^ 



S2 5«i:A lo.jGao.sNtfcii 1 . ffI«MWA 1 
GaN^GaNWl NfcJflWt fcRKWftflWW^il 

h. 

[0106] (mti&nBM 15)ol'C, *%Bfl£7)*56 

[0107] mM<7)BM8 t-k< mmzLX , AtfAO 
GaN ( 0 , 0, 0. 1) £S_Lfc:xl*5>f:r#0>JS»l 

[0 1 083 i^>±tgHS*»«-r*Alo.iGa,. 8 N 
JB2 5**fii-«. A l 0 . 2 Ga 0 . 8 NJf 2 5tf)jfcS<0 
RL G a k A 1 ^^/^f&fiCOWf^ib^n If^)^ 

Jt# ? , Vft*A>&M/mm : £JUffiM= 10 0-100 

OOtZZioizltz. znmnm^ffi&ii-fet 

Lit, j£«iftK«:9 0 0*C#>£> 1 1 0 OXJTft*. 
[0 109] HI 9i4V«PE*«|ft«/III«i*A^Bft 
* (mTV/IIIibfc^ie) k, i5//m«S^It 

a^a^^-r h west i. n$ia Sr & . 

i jt* 1 200 arx'nm 1 7 k H«^>ja*ab« k & o » 
izisxfmmwf&zti*^. u^ot, fi^Kfiw 

<7)^eti:V/'IIIlt* { 2 0 0J;0^:#<. *f*t<{i 

[0110]^ *St»(7)»«Tli#»*JI 2 5 k t 
TAlo. 2 Gao. 8 N«IU^ l<0i««AlGa 
N^GaN, A 1 N^OV^TtRHRWtt*^^*. 
[0111] 

[l2ffii0fS#^SiBB] 

[01 ] ^Bjo^Hfio^llcisttS^^^ifr 

[02] |S|^»f^gOSBt^t:*-r0 

[03] *^Bfl^Sfe<0^®2eJD(tl.^^i i iJJ: 
l/-e^S»)t*ftSr^i-0 

[04 ] ^*O^#*^S^*-T0 

[05] *^^^<0»JB3fc:*J»t4 a l 4 *** : P^)Br 
B5r^-T0 

[06] |S]^f^SWi!jt^$r*-r0 

[07] *w s n<o&M<r>&m4izMfz>*mim=?&£ 

[08] *^^J6^®5eJo(tl»^^-?c7)Bi 
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[09 ] ^^commcommeizis^^^m^m^tiX 

8fTffi£^jrf0 

[011] *»!8^lltt<o»JB8tctJ»t& 2 l s »*»««* > 

[01 3] *«i>BWll»<0»JB9fc:*J»t&*»*fflR4 > 
^•T0 

[0143 *»BfloHjfi^© 1 0 tc*>ft&¥*£ttS« 
£iKt0 

[0153 *»Bo2iifco#!B i o \,zanh^mwmsi 

[01 6 3 *HBfl<^Hi60^®l lfcfcwc. 
#9 0 0*C5rS^.l.t §«OXPlSO*»J^^-r0 

[0173 *«^B<^6M5<0»JB 1 1 IC*JWC . jftftftK 
#9 0 CCJaT^k £<OTS<oa£ift£^-f 0 

[01 8 3 *f6W<^)H»<0»JBl 2fcfcJt*¥J***K 
£5^0 

[01 9] *m\<rmi&mm\ sicawt, vj*^ 

1 Sfi 

2 nIGaNI 



nlA 1 GaN?7? KJ1 
nSGaNjfctf-f KJf 

^ICOpIA lGaN?77Kl 

»2«p1A lGaN^77Hi 
plGaNay^^ h/f 



3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 

1 3 

14 A 1 Nil 

14 a. 1 5a taCi 

15.16 GaNJf 

17 TyK-rGaNJi 

18 nIGaNI 

19 Y— hWM 

2 0 V-XWM 

2 1 KWyflSS 
2 2 A 1 NA-y 7tM 

23 nIGaNI 

24 A 1 GaNm^n-^J! 
2 5. 2 6 ¥*Stt@ 
27.28 AlGaNf 

29 AlGaNl 



[01 3 



[01 13 
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[B3] [B4] 
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[H12] [015] [H16] 




13 (A) -77 




[019] 




(72)»#& SfBB HAS (72)^BJ# B 

assort 
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(72)&HJJ:g tm JEW 



